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© Film-forming thermoplastic elastomeric polymer compositions. 

© There are disclosed film-forming polymer, blends useful 
L°DK he P roc3uction of tubular blown film comprising EPM or 
EPDM elastomers, ethylene-vinyl acetate copolymers and a 

P^?^ rb °^ 0i ' PlaStiCi2er The fl,ms exhibit resiIj ency and 
elasticity and high melt flow properties. 
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This invention relates to the thermoplastic elas- 

2 tomeric polymer blends which have film-forming capabilities 

3 More particularly, the invention relates to a film-forming 
blend of EPM or EPDM elastomer, thermoplastic ethylene- 
vinyl acetate copolymer resin and a hydrocarbon process 

6 oil, the blended composition being capable of processing in 

7 a tubular blown film apparatus. 
Compositions containing EPM or EPDM elastomers, 

ethylene-vinyl acetate and hydrocarbon extender oils are' 
known and are disclosed, for example, in German oublished 

11 Application 2822815 (1975) and Chemical Abstracts 90:169998a 

12 of Mitsui Petrochemical Industries, Ltd., the compositions 

13 being cured with a peroxide to form extrudable or injection 

14 moldable pellets. 

" Also ' U ' S - Pate "t 3,941,859 issued to Batiuk et 

16 al on March 2, 1976, discloses blends of. EPDM polymers, 

17 polyethylene and ethylene-vinyl acetate, which are not 
IS- cured and which are said to be useful for tubing, liners 

19 and molded products. The use of plasticizers and extenders 
20. is noted with the comment that such materials can detract 
21 from tensile strength. 



22 
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In British Application 2,012,281, A. Romey et al 
disclose a mixture of olefin copolymer rubber, liquified 

24 coal product and ethylene-vinyl acetate useful as sealants 

25 and coatings. 

II In U - S ' patent 4,102,855, issued to Kuan et al 

27 on July 25, 1978, there are disclosed blends of EPDM ooly- 
« mers, ethylene-vinyl acetate copolymers and oolv alohal 

29 methyl styrene which are processable compositions useful 

30 for making injected moldable structural components. 

„ . Th6Se refere n<=es, while disclosing various blends 

2 containing some components used in the present invention, 
33 all fail to disclose film-forming compositions and films 

made therefrom as disclosed herein. 
" . In accord ance with the present invention, there 

36 is provided a film-forming thermoplastic elastomeric poly- 
mer blend composition consisting essentially of- 
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1 (a) about 25 to 55 parts by weight of an EPM or 

2 EPDM elastomer; 

I ^ about 35 to 55 parts by weight of ethylene- 

vmyl acetate copolymer resin containing about 9 to 40% by 

5 weight vinyl acetate; and ". 

6 (c) about 15 to 25 parts by weight of a normally 

7 liquid hydrocarbon process oil, the oil being an aromatic * 

8 highly aromatic, naphthenic or.par.af f i nic process extender' 
oil, the blend composition containing at least 4.5% by 

0 weight of vinyl acetate based upon the weight of the total 

11 composition and the blend composition having a melt index' 

12 at 190°C of about 0,5 to 15.0 gm./lO min. ! 
" - A further embodiment of the present invention * 
14 comprises the aforesaid (a), (b) and ( c ) ingredients, to- S 

5 gether with (d) about 0 to 30 parts by weight of calcium f 
16 carbonate as a filler and opacifying agent and (e) about * 

18 h' 5 *Z f ^ ° f 9 film P roces -ng slip agent or ab- | 

18 herent based upon the weight of the total blend composition. I 

The elastomeric polymer continent to be used in f 

21 »: < ;°^° sition °f ^e present invention may be either an i 

EPM (ASTM D-1418-72a designation for an ethylene-proovlene f 

elastomer copolymer), or an EPDM (ASTM D-1418-72a des'igna- I 

3 tion for an ethylene-propylene-diene elastomer terpolvmer) I 

Both EPM and EPDM are equally suitable for use in l^Zli'- ! 

5 ent invention. since no curing is involved, the noncon- I 

6 D ugated diene present in the EPDM does not add to or de- | 
tract from the per.fom-.ance of the compositions prepared ac- ' 
cording to the present invention. Typical nonconjugated I 

9 dienes employed in EPDM polymers are hexadiene, dicvclo- 

pentadiene, ethylidene norbornene, methylene norb-rnen- P 
• propylidene norbornene and methyltetrahydroindene . EPDM's 
with ethylidene norbornene have been used in formulating 
33 compositions of the .resent invention. The EPM and EPDM 
3 polymers used in the present invention should have an 
3 5 ethylene content of about 55 to about 70 weiaht percent, 
36 preferably about 60 to 70 weight percent, and a Mooney vis- 
cosity (ML 1 + 8 at 260«F) between about 25 and 80. Oil- 
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1 extended EPM and EPDM polymers may also be used if their 

2 Mooney viscosity falls within this range in the oil-extended 

3 state. 

4 The ethylene-vinyl acetate copolymers useful in 

5 the present invention are those thermoplastic resins having 

6 a vinyl acetate content between about 9% and 28% by weight. 

7 Sufficient ethylene-vinyl acetate copolymer resin must be 

8 employed so that the final overall blended composition has 

9 a vinyl acetate content of at least 4.5% by weight. This 

10 level of vinyl acetate has been found required to act in 

11 combination with the plasticizing oil to impart a suffi- 

12 cient melt index to the film to aid in accommodating the 

13 oil without bleeding and to impart a high level of stretch 

14 and recovery to the film. 

15 Hydrocarbon oils useful in the present invention 

16 function as process aids whose activity is uniquely enhanced 

17 in the presence of vinyl acetate copolymers, as plasticiz- 

18 ers producing low modulus and enhanced elasticity in the 

19 solid state and those useful are the normally liquid hydro- 

20 carbon processing and extender oils (ASTM D 2226) categor- 

21 ized as aromatic, highly aromatic, naohthenic and paraf- 

22 finic process oils of a medium viscosity range. Oils sold 

23 under the trademarks "Flexon" and "Sunpar" have been found 

24 especially useful. 

25 The blended composition of the present invention 

26 exhibits excellent melt strength, and therefore may be man- 

27 ufactured into films using the conventional tubular blown- 

28 bubble extrusion process. In this process, which is widely 

29 used, for the manufacture of polyethylene film, a tube of 

30 molten film is extruded from an upright annular die sur- 

31 rounding a blowhead, which inflates the tube, the inflated 

32 tube being cooled with externally blown air. Thereafter, 

33 the tube is collapsed and wound on two rolls. The air is 

34 trapped in the bubble by the die at one end and the take- 

3 5 up rolls at the other. The blends of the present invention 

36 are significant in that they exhibit sufficiently high melt 

37 strength combined with sufficiently high flow, as indicated 
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1 by melt index to 

3 2 r ventionai wo ™ ! ^^~o? into fii - *«. 

3 dex of th^ f ,* i ^ - CA ^rusion orocess t»k 

i.tne film-forming bleu* - he me lt in- 

4 invention should „ . 3 end c o">Position of the „~ 

» ^n. at l 90 . c " ln ^ S " a ° f a*out o.s 
6 tubul,. 1 !_ ' <°. ™"«ain statiuty for „'!..!. 15 -° S™"' 1 ' 



I «*. at i,.. c to "«« ^out o.s to 15 . 0 ^ 

. J tubular bta. tUm apparatu S ^ Ul ^ *« Processing i„ the 

« these ^ « «~ characteristics of 

9 other methods o<= f ilm J ! be bene «ciall y emoioved in 
" cniU-roi! proces sheT " 

-=h f ilms prepare<; =r -t^n coating . 

» mention are further ernC^To^T °* ^ ~» 
13 . and offer a number „ f ^ t £" Bt ' ° f «» present invention 
hlWt rubbe r - UJte Proper^" 7^"" ' - 
" Stretchi ^. low strel re'l rSSUien « «" recov- 

6 abil lty and acceptable tear str.„ ^ shr ^- 

8 «— mms adaptahL I 9 Pr °^"- 

18 possible with , e to a "ide variety 

with conventional polvole«i„ „, USes not 

,. Elasticity of fil l Plastics f iims . 

vention is * ^ the preS ent i„- 

1 ^tension. Sin./min. Joss" " ^ «« »« 

P.1. with a value of about 250 B T? ** ^ 250 <° «° 
ly desirable. Th e fites p^V"*"* «— hi*. 
«*• Present invention have ultL / ""^"o"* =' 

about loo* to 300, and are alsoT ' lm " tL °" ^ of 

« "0, recovery of properties a T^"*' »• 
°»ds at loo°c. aJfter h eat shrinking 5 Wc _ 

^ilms Prepared -f 
«« invention are a" further™ COT ">ositions of the p re s- 
^irable combination ^Lt^f 6 " ^ «" offeT 
onented states. „norient« { "x" V" ^ ""oriented and 
recovery after stretching anVlo ** """wc.. 
««1 orientation of theMl win " "^"^ Onl- 
1«o havin, high elasticity Id * S «ond state 

oriented film to heat rM '"nnkable. Ensure of 

- ^e Ofigila re.ttl 3 »«^ 

elastic properties. 
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1 These properties render these films useful for a variety 

2 of wrapping, packaging and electrical insulation applica- 

3 tions • 

4 Preferred film-forming compositions are those 

5 containing EPM or EPDM elastomers having at least 60 weight 

6 percent ethylene and a molecular weight sufficient to pro- 

7 vide a Mooney viscosity of about 50 ASTM D 1646 (ML 1+8. 

8 at 127°C) . Preferred ethylene-vinyl acetate copolymers 

9 are those containing about 14% to 28% by weight vinyl ace- 

10 tate. Aromatic, naphthenic or paraffinic hydrocarbon plas- 

11 ticizer oils may be used. Paraffinic and naphthenic grades 

12 are commonly lighter in color and lower in odor and there- 

13 fore preferable. Aromatic oils are generally more compati- 

14 ble with other components and exhibit less surface migra- 

15 tion when used at high percentages. 

16 Calcium carbonate is an optional material for 

17 use in the compositions of the present invention and func- 

18 tions chiefly as a filler to reduce component cost. It 

19 may be used in fairly substantial amounts, up to about 30 

20 parts by weight. It has been found useful in reducing film 

21 blocking, and it will impart an off-white cloudy appearance 

22 to the film. Calcium carbonate will also reduce tackiness 

23 in the finished film product. 

24 Film processing slip agents or abherents are op- 

25 tional but preferable components of the compositions of 

26 the present inventions. These materials are well known in 

27 the art and are commonly employed in film manufacture as 

28 processing aids. Numerous materials are suitable but 

29 stearic acid and stearic acid derivatives such as calcium 

30 or zinc stearate or stearamide are particularly preferred. 

31 Other suitable abherents include the Ci2~C22 fatt Y acids 

3 2 and fatty acid amides and metal soaps, such as erucamide, 

33 silicones and natural and manufactured waxes such as glyc- 

34 eryl and glycol stearates, as well as inorganic abherent 

35 materials. 

36 Preferred proportions for preparing the blends of 

37 the present invention are (a) 25-30 parts by weight of EPM 
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1 or EPDM; (b) 45 

3 ^ and about l „• x by Wei ?»t hJ *~ 

4 ic acid. by Wei ^t of abherenV !" hy * rOCarb °n 

o' ^ 3 ur £ -PM or EPnM. /i_ x 1 ' about 2n-9e; 

8 ^rocarbon oil ; (c) 2 f™ ; (b) "-20 parts by '°, * P9rts 

£ ^ --^7?r - ~ forth 

l8 «• identify below: P 1 " 1-A to !- G . , teteri 

, Q "EPDM A" i c I 

1 -r,, 8 at 127»C) 5 M °oney i 

3 Flexon 785» ,• » 

75 P^t s by weight " 3n OU tended EPDM consi^- I 

66 * ethylene and~ ha ? m ° le ^ar weight EPD * ° U 
<*■ 1 + 8 ^ lng an overall Mo n" Cont aini ng f 

8 at i 27 o CK a ^ Mooney viscosity of 45 J 

EVA represents P th 1 

c-pa, y , „.,. A . * * *«- c henical co^ a „ y ™ r^rr - ■' 

"LD 4 01" 

"«* «»■ and ■„ S of rxx=„ chenical 

" are products of n , , Company, 

°- s -I- Chemi= als ana 
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1 "Elvax 265" is a product of DuPont. 

2 All films reported in the tables below were produced 

3 by the blown-bubble extrusion process as described herein- 
.4 above. Film Tensile Set is a measure of the degree of 

5 elastic recovery of the films. Low values indicate more 

6 complete recovery. 
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Example 2 

Additional films were prepared as in Examcle 1 
Elastic Modulus Melt Index and Degree of oil Miaratlon were 
evaluated. The compositions and results are in" Ta ble II 

LDPE represents low density polyethylene. Ex- 
amples 2-A and 2-D are include 

son • e lnciu °ed for the purpose of compari- 



"EY 901", « UE 631 .- and - UE 645 „ are 
u.S.l. Chemicals. 
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1 Example 3 
2 



Additional films were prepared and evaluated as 

3 in Example 2 and are reported in Table III. Examples 3-A 

4 and 3-D are- for the purpose of comparison. 
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1 - A film -f°rming thermoplastic elastomeric 
blend composition characteirzed by a blend of: 

(a) about 25 to 55 parts by weight of an EPM 
or EPDM elastomer having an ethylene content of from about 
55 to 70 weight percent; 

nlasf ^ V ab ° Ut ^ ^ " hY W6ight ° f a 

plastic ethylene-vinvl acetate copolymer having a vinvl 

acetate content of about 9 to 40% by weight; and 

(O about 15 to 25 parts by weight of a nor- 

Zt " h lqU M hydr ° Carb0n ^ oil beina an aro- 

matic, highly aromatic, naphthenic or paraffinic process or 
extender oil, t h, blend composition containing at least °* 
4 5% by weight vinyl acetate based upon the total weight of 
the bl d composition and fche biend composition * 

melt index at 190<>c of about 0.5 to 15 gm./10 min. 

nh • . ^ A com P° si tion according to claim 1 further " 

characterized by (d) about 0 to 30 parts by weight cal- 
cium carbonate fili er and (e) aboufc Q5 J * ° f ~ 

a film processing abherent based on the total composItLn. 

characterized ^ C *° ^ ' °* 2 

« that said Ca). component is an EPM elastomer. 

4. A composition accordino to claims 1 or 2 
characterized in that t * ■ or 2 
mer and th. ' COmp0nent is « EPDM elasto- 
mer, and the diene is ethylidene norbornene. 

5. A composition according to claims 1-4 char 
acterized in that said fM ™ char- 
m„+ . * component has a vinyl acetate 
content of about 14% to 18% by weight. 

terized in that" to claims 1-5 charac- 

-tic hydrocaln 111™' " ™< " ^ — 
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7. A composition according to claims 2-6 char- 
acterized in that said (e) component is stearic acid. 

8. A composition according to any of the pre- 
ceding claims characterized in that there is present about 
25 to 30 parts by weight of said (a) component; about 4 5 to 
55 parts by weight of said (b) component; about 18 to 22 
parts by weight of said (c) component; and further compris- 
ing about 1% by weight of stearic acid based on the total 
weight of the blend composition. 

9. A composition according to any of the pre- 
ceding claims characterized in that there is present about 
20 to 25 parts by weight of said (a) component; about 15 
to 20 parts by weight of said (b) component; about 25 to 
40 parts by weight of said (c) component; about 20 to 25 
parts by weight of said (d) component and about 1% by 
weight of said (e) component. 

10. A film characterized in that it is produced 
from the composition of any of the preceding claims. 

11. A film characterized in that it is produced 
from the composition of any of the preceding claims by the 
blown-bubble extrusion method. 

12. A film characterized in that it is produced 
from the composition of any of the preceding claims by the 
cast or chill roll film extrusion method. 

13. A film according to claim 11 characterized 
in that it has an Elastic Modulus of about 250 to 400 psi. 



